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Abatract

This study was attempted to increase the production of L-Threonine by Brevibacterium
flavum ATCC 14067. To select the strain which produce the highest threonine, mutants
were induced by N-methyl-N’-nitro-N-nitrosoguanidine treatment. The composition of media
and cultural condition for its overproduction of threonine were also studied. In a threonine
producer, strain B-13(Met-) was the strain producing the highest amount of threonine
among methionine, lysine and isoleucine auxotrophs.

The following results were obtained.

1. The wild strain and B-13(Met-) produced threonine 1.4mg/mf and 4.86m¢/mf, respect-
ively.

2. The optimum composition of medium for producing threonine by Brevibacterium flavum
B-13 was glucose 10%, ammonium sulfate 49, potassium phosphate monobasic 0.2%, mag-
nesium sulfate 0.05%, biotin 200ug/1, thiamine 300#g/1,. Addition of nicotinic acid also
led to increase L-threonine production.

3. In addition of organic nutrients to the fermentation medium, peptone were effective
and addition of methionine 100#g/m¢ produced the highest amount of L-Threonine. Aspartic
acid and homoserine were also effective when these amino acid were added to the fermenta-
tion medium,

4. Cultural conditon on threonine production by B-16 were investigated. The optimum pH
was 7.0—8.0. The highest amount of threnine was produced after 4 days of cultural period.
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Fig. 1. Regulation of Threonine Biosynth-
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Table 1. Composition of media (¢/¢)
Component Conplete — Minimal — Fermentation—_ Send
Glucose 10 100 20
Beef extract 10
Polypeptone 10 10
Yeast extract 5 10
NaCl 3 2.5
NH,H,PO, 1
(NH,),S0, 30
KH,PO, 1.5
KCi1 0.2
MgS0,7H,0 ) 0.2 0.4
FeSO,7H,0 0.002
MnSO,7H,0 0.002
Trace element solution* 1mé
Biotin 3018 200419
Mieki** 4mt
Thiamine 300ug
CaCO, 50
pH 7.2 7.2 7.4 7.4

*Trace element solution; Na,B,0,. 10H,O 88mg, (NH,)sMo0,0,,4H,0 27ng, ZuSO,7H,0 8.8mg,
CuS0,5H,0 270ng, MuCl,4H,0 7.2mng, FeCl,6H,0 970mg in a liter of distilled water.
**Mieki contains 5,7mg/m¢ L-threonine, 1.2mg/mé L-methionine and 4.9mg/mé¢ L-isoleucine

Complete agar slant

Complete medium at 30C for 24hr.
Washing with 0.9% saline
|
Cell suspension with 0.9% saline
i
NTG treatment at room temperature for 20min.
Washing with 0.9% saline
!
Complete medium at 30C for 48~72hr.
|
Riplica method
N\
Complete medium Minimal medium, at 30T for 24~48hr.
N
Mutants

Fig. 2. Procedure for inducing mutant strains.
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Table 2. Amino acid, vitamin and purine/pyrimidine pools used in the determination

of auxotrophic requirements.

pool 1 2 3 4 5 6
7 adenine biotin phenylalanine alanine arginine leucine
+
+ +(l) * * * *
8 hypoxan-~ folic acid serine cysteine ornithine glycine
thine + (50)
+ + * * * *
9 cytosine pantothenic tryptophan threonine aspartic acid isoleucine
3+
+ acid ; (50) N « N .
10 guanine pyridoxin tyrosine sodium proline histidine
+(50) thiosu-
+ + * Iphate+ * *
11 thymine thiamine p-aminobe- methiomine glutamic acid lysine
+(1) nzoic+(50)
+ + acid + * * *
12 uracil riboflavin nicotinic choline inositol valine
+ s+ + +
+ +(250) acld+ (50) +(1000) +(500) *
%5 10mg/m¢ of L-form (or 20mg/m¢ of DL-form)
+; 5mg/mé
+.
+7 ng/me
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Table 3. Threonine production by auxotrophic mutants derived from Brevibacterium

flavum (ATCC 14067).

Strains Character (Z/Tnlzlﬁ. Strains Character (;Jg_}‘mltl ;
A-11 Ile- 1.74 B-41 Met- 1.98
A-25 Ile- 1.50 B-44 Met- =72
A-26 Tle- 2.11 B-64 Met- 2.70
B-22 Ile- 1.45 B-74 Met- 3.60
C-30 Tle- 2.41 C-6 Met- 2.76
C-48 Ile- 2.67 C-9 Met- 4.01
C-49 Ile- 2.31 C-24 Met- 2.96
F-33 Ile- 2.64 C-39 Met- 2.74
A-13 Lys- 2.90 C-41 Met- 3.01
A-44 Lys- 2.10 D-26 Met- 1.97
A-45 Lys- 2.70 E-16 Met- 1.72
B-29 Met- 3.45 E-42 Met- 2.01
Cc-1 Met-, Ile- 3.17 F-17 Met- 2.04
A-4 Met-~ 3.01 C-4 Met- 2.04
A-27 Met- 2.01 H-2 Met~ 1.46
A-36 Met- 1.95 H-9 Met- 1.45
A-42 Met- 2.94 1-4 Met- 2.71
A-65 Met- 3.01 J-6 Met- 1.72
B-4 Met- 3.72 J-7 Met~ 1.94
B-5 Met- 3.76 J-13 Met- 2.12
B-7 Met- 1.97 K-6 Met- 3.01
B-9 Met- 1.95 K-12 Met- 2.75
B-13 Met- 4.86 L-21 Met~ 2.42
B-15 Met- 1.69 1L-27 Met- 1.75
B-16 Met- 4.57 L-64 Met~ 1.41
B-17 Met- 4.57 ATCC 14067 Wwild 1. 40
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Tahle 4. Effect of various carbon source on
L-threonine production by B-13

Carbon source Growth L-threonine

_Go%)  (O.Dx1/26)  (wg/me)
Fructose 0.91 4.79
Glucose 0.78 4.86
Mannose 0.64 3.26
Maltose 0.65 2.10
Sucrose 0.65 3.47
Xylose 0.80 2.87
Galactose 0.94 3.36
Lactose 0.78 3.01

Glucose in fermentation medium was replaced
10% of each carbon source,
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Fig. 3. Effect of glucose concentration on
L-threonine production by B-13.
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Table 5. Effect of nitrogen source on
L-threonine production by B-13.

Nitrogen source Growth L-threonine
(3%) (0.Dx1/26) (mg/me)
(NH,),S0; 0.78 4.86
NH,NO, 0.52 4,76
NH,Cl 0.26 4.81
Urea 0.26 1.78
KNO, 0.36 1.26

Ammonjum sulfate in fermentation medium
was replaced by 3% of each nitrogen source,
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Fig. 4. Effect of ammonium sulfate
concentration on threonine production
by B-13.
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Table ¢. Effect of amino acid on L-threo-
nine production by B-13.

Amino acids Growth L-threonine
(0.01%) (0.Dx1/26) (mg/mt)
Lysine 1.0 3.64
Aspartic acid 0.76 5,28
Homoserine 0.82 5.74
Isoleucine 1.07 3.57
Control 1.0 4.30

B-13 cells were cultured in fermentation
medium containing given amino acids

AN

s ~,
° / e ©

.

i 4f ’ \ 1.6

® -
[ %
O

A~ o ~
= 2 f

= j 2oy
5 S
= X
I o2 2 0.8 &
3 ' =
= z
! ‘ =
=l R o loy 3

50 100 200 300

Methionine (ug/ml)

Fig. 5. Effect of methionine concentration
on L-threonine production by B-13.
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Table 7. Effect of vitamin on L-threonine
production by B-13.

Vitamin Growth L-threonine

(0.05%) (0.Dx1/26) (mg/me)
Folic acid 1.45 4.09
Ascorbic acid 1.08 4.05
Riboflabin 1.02 3.40
Nicotinic acid 0.72 7.70
Inositol 1.18 5.81
P- Aminobenzoic acid 0.62 3.95
Pyridoxine 0.82 6.27
Pantothenate 1.36 4,45
nono 1.0 4.80
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Table 8. Effect of potassium and phospho-
rus sources on L-threonine production

Table 9. Effect of various nutrients on
L-threonine production by B-13.

by B-13°
Potassium and Growth L-threonine
phosphorus(0.15%) (0.Dx1/26) (mg/nt)
KH,PO, 0.78 4.86
K,HPO, 1.02 3.64
Na,HPO, 0.28 3.71
NaH,PO, 0.34 3.26

KH,PO, in fermentation medium was replaced
by each potassium or phosphorus sources

6r 71.2
<]
11.0
6
410.8
~ =
E «~N
N
S {o.6 =
= , X
b ! Q
= Q
= s
5 2% {0.4 =
£ g
el [
~ &)
b 0.2
0.1 0.2 0.3
Potassium phosphate (%)
Tig. 9. Effect of potassium phosphate

concentration on L-threonine production
by B-13.
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production by B-13.
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